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[Problem to be solved] 

There are provided an enclosure vibration piezoelectric actuator 
that is thinand small in outer diameter, advantageous for cost reduction, 
moreover capable of deriving high acoustic pressure level and moreover 
capable of deriving vibration mode of sensory vibration and a portable 
electronic apparatus in use thereof . 

[Solution] 

An enclosure vibration piezoelectric actuator 11 is configured 
by a vibration actuator mounted as a sound source onto an enclosure 
21 such as a portable communication terminal device and the like and 
is configured by a drive portion 10 in use of a piezoelectric member 
1 of transforming electric signals into vibration; a fixing member 
5 to integrate an approximate central portion of the above described 
piezoelectric member 1 and the above described enclosure 21; a 
ring-shaped elastic member 2 stuck onto an outer circumference portion 
of the above described piezoelectric member; and a weight 3 stuck onto 
the above described elastic member 2. 
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m®j"7 fn- ?zm®Ltc®mic&^z. mm 
awc«»«*i«HBiics»T*E*tt«tt/iu buibe 

BIBE«&©ttBSlcy>^©»14{**BSU buIB 
[B#JI2] MIBfiWis SI»S££M(ri&& LTffi 

hu f-®ftMraBR*BBB&BBaj2Lha>Bi>BB 

«lcfi< C £7*75 -y httBBKfttttfft5n«c&* 
»*fcr*B#B1 E«<DBttfflKlE«7**ax- 

[BBB3] 8uiBE«f*tiv tf^gptc SOI BSft <!: <7>— 

&tf?/u*t/U7©i^ft#-oicTffij$;rftzv£i: 

£*BatT«B#B1 Ett©BfHS»EB7 7 **ai 
[fl$B5] ttEBSSSttU* »£<*>*6WH£**i 

[11*116] MIB«@li> fluI2iBiJ»Sg 1 

assurr 5 fc4&©ra«atfB«Tfc * c t *m> <t t 

£W*JS1 iBS!©fi<*iIg]E^77*aX-$ 0 
[B*B 7 ] tiJIBiBilgPom 1 ttSBBBfi. 1 0 0 
H z frS 4 0 0 H z Tfc* C <h £1#SJti: T 5W^« 1 1B 
KOtlfcJIijEmT 7 7 * a X— Sr. 

TfcSBBBB^BBiCfe^Ts BKEBftfcBttf** 
ttLTBBfcBBU tttBIfl£9tttt&<D£M>ft» 

ltbbu zn&mmmiix'&zwiio) 
£BBBR«BB*Bxi*qmBBK& u mibji»7 

*fai-*ttEIWc«BU BIBE«iti««)*B 

® : mzm 3 nam® s&nt u mum 3 <onmm : m 
ssmbs 2 ©a»»a<fc y t u buibm 1 © 
2^»ast5f3B2©#BB»aj: y tfiBBB £ l 

[000 1] 

[£f£©JI? £8ffi#S] *£B£li, BBBB^BMB 
S®tc<t y a- KB LTBBtf^BftSBBBQ&Bilti 
BSBKBU Bicffl*>***<£ft*E«{**BB£ 

LT«ffl u c n* BttKtt y tttt?«)ftfiBBB«$i 
b*-*c*» atf®is*ic*}^5#EiPi±*Rrffitrs 



ftBBRBtt/HtSnSB*HttE«77*ai-*lc 
«***,©?££. 
[0002] 

[ft*©81il5] {£& £*BBBtt*«ft9J:*mi4 

fc»«M*B»ics»*-**s£ lt». vbb*e 

iC©£ttfijg77*aX— SHi. TOSQEfHTCHl't 

Tfcy. *BB4*£ttic£&r«B*#fi< % -;8sm 

y. ttffi* A-'voBllflDBBtf ** < , 7B«tfHh 

r*cticBff»y**. ssic bb«*(c8lt» js 

»77*al-*©Sl*tMBB*1 00Hz~8 0 

0 h z icis§+-f 3 t, gnm^nm&mcmzmw) u 

^MCiTtSt => BB^£ C 
[000 3] 

[*Btf«»LJ:3£*-3Ba] SMLfeBBSUcttL 
T* «6«<DS!BBISBa)EBXtf-*ttBfflT(4** 

ofc. ^ftlcttl*., E«f*a>«BBB»*3VhP-yU 

r*«0Btf*y. B^±s ia#£<fcy. j:ot«b 

[0 0 0 4] fCT% *B«(0BBt1t|BHM:. BIB<0<C 

ducsa^ bb?«««5/Jx*<» BflfiB(c*«iT. l 

jUJls-i/ay*- K<bqTB^««BfMnEB79 
?aX-*i*n*Bt^«BBB?BBt*««-?J-* 

[0005] 

[S!M£li?;*T3fci6©#flS] ±»L^BB««»-r« 
fc46(cti, IEI(ig|5(CEm^^«fflL. t3fBE!{*«»:ttJa 
»J=y>^OWttitt» BB*»B»tt»cT-f*ftr 

&Bft«Bi£»tttcj:y. -*itt*z.ttc*v* mm 

SIM!)Bl«BBB»*fiTr*Ci:« { T*. 
'TT'U— >3>t-K (200Hzftifi) T'iS^-r^d 
itfT*$> xe-*t-K©BsfiaBBT-«50. 3 k 

hz~3. 4kHz ^^^Jt^T^i. b»«bhjB£bb» 

mtLTmmU ^OB(aM)KBBBft (m2©ttSJi 
Bft) «BBBBftBB«Lbfi>B^BBK(cB«. *6 

icEBB?if*o«ffiB«a (m3©«fija»a) 

i««fflSaa<l:yB^BaBlcfe<CtT75y t-K® 
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[0006] *awicj:ntf. mOTi«*§gi? 
ommz. mMt lt* sm7**j.x.-**mKLtc 

swaicT-fMb u nmsM*n^mmc y swam 

tti**i»U MiBS¥14tt<b«g££SSL/c$ii£«I 

[0 0 0 7] *9ffltcJ:tU& ttlBftttli* Jill!) 

fttttf f§ 6 ft* C <h ettft & f 5 ffiiB*fttl»En7 ? 
fn- *6M§Sft*o 

[0 0 0 8] $/c. *^lcj:fttf. tuIBESWix « 

^7. /W*/b7. Sl^/U*t/l/70)i*rft#-<> 
iCTfJtfiKS ft TV* C <!: £f$SS<b f *ituiBtlti«Em 
7?*aX-*tfiiSft*. 
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[0 0 10] **WtcJ:fttf, &IIB@£3tt& 
S«St>*StfH£* ft(S7Jtf«*£fc*ffl#T?* y v ; ?- 

me ft*. 

[0 0 1 1] *awtc«fcfttf» suIBffiifcJu buIB 

bimbos i &M® : ,mzikfctzrctt>cDmviJkvmm. 

T?«*C fc«t«tr*BI*a 1 1BtK<Dgf*}SB)Em7 
**ax-*tf»Sft*. 

[0 0 12] *fc» *»Wtcj:fttf, BufBIEBlgBcDm 1 
fttM$ft& 1 00Hzfr640 0HzT£*iI<!:£ 
W«fcT*1l9B«HS»E«7**aX-*tf»5h 

*. 

[0 0 13] Sffc, *«WtcJ:fttf, J*ttB«?«tt& 

7 * al-**«| LTft *WWB«WtBl£fi^T» 
MEETOlc3*ttf**rtLTM*IB»U suiBHa.!: 

SBiafctt-?£«)II 2 Ojm^£#P««Xtt pTBJS 
»»tU KEIW^fal-' S»ttESttStef8U 

ntEEttfts&a&iSiiafcft* sg 3 ro^jsjg^ai u 
m&n 3 oftfsaatfts mibs 2 Q&sjS'Xfk * y SJ3 
•ffiwtu ijiBm 1 a&&i5»tt«i3E£ 2 qmsbb 
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[0 0 15] 01 tt*5l^omi ©HS&OflJltllcJ:*® 
»fi«E«7^f-al-*OjElBHT**. *1t* 02 
ttB 1 0WttIlffi«7**aX-*fflSI«BttS$Mt 
7jkt®KZ>\ I- I iMnBTfeS. $fcs B3»B 
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fWbU EW*1«)>W»»tcy>f , «fl!)Wtti*2*P5III 
x-7, X»««»«(cJ:yti*. !»14ft2£Dftt*lc« 
S 3 SHaojKSTH* LfcSiCT, ^^^ISHOgfr 
StEi7^fal-5! 1 1 tfRlflglCfcofc. CtHC* 
Se*WE^SO}Sil)77f 1 aX— Sro»Szy**< 

tt*fmtcftu. *oEis<*o«ffifl8«a*avhp- 
mm. Emxe-A^?^»rfcicjijing§L. mibe 
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[o o 2 o] g#2 1 <mvmzmf$,tzmo) 
s» 

[00 2 1] ft$nS§9lCfi1t&H>Ett7 T ??:L 
I-*1 1£gtg-fS(gtfx fW.tf1. 8mfr£0|gT 

5 KaMgiftT'* *3l x— S-0Effl&tf±TKffiiitfi|]$ 
f^&l^dx SxS0/cA&0Xh-y/\-£iStfStJ: 
l\ XhyM-teJiiJiZ^iix-^^-XtLTtt 

tStfT;*. h-;//\-t LTfccfclA, 

[0022] ®5tt*%wom2<Dmm<owmz£zm 

lil^Z^nX— 5*0IE®BtEBT£S„ $fcx El 
7tiil5(D7''?5 1 aX— SSKx B 
8ttB70VI I I -VI I I SUCftdKBHT&S. 
[0 0 2 3] B5~B8£#BB-rStx ®«f»Ett7' 
1 2tt. BttSPI 0 £ LT*««#*Ji» 
KSgrTSEStt 1 U MfBE^tt 1 ®S£** 
Sfltgf* 2 2 ®«£**S*@£3M*fcTHttbLfc« 

sfti a?tu =Ey=Eivy. mnu^ivy, xa^ 

Jl/*t/l/70«BHH»S*-S. Effitt10fl.J§SIHcyv 

[0024] Bnsi otc«ffl?ti5E®<*i 

fflLTUS-rSo E^tt 1 (OSUSStt. 
fft30?£ft#B*ttt33ft?£y. *Ctf^£f5 

tft*fei6oaiSiiae»-3feffift4€«fflu fees 
[0025] busi o««us-r«fia3». snsi 
sg*ti*. busm o©sfn«Mimtix sampis 

M<*2 1 lcfiitr*fc»U:ffiffl*ft» ««ffi#tLTB 
ffifSEiflHS^ttx 1 OOHz)bS400HztfilT 

busm O0mi«ffis»»o^sfi«{iv es 
» 1 & j.tflW£* 2 tsamm 3 »tr» < » ■* 2 2 

fcfcSBHtfc*. X#*W0H»RSW:O. 3kH 
z~3. 4kHzftOT. fflWfiiLT«fflf*K(*2 

1 5 0 0 h z w±?«sr««8w 

[0 0 2 6] B7£tfB8(C;jx-f<J:?lCx SftSllfiES 

73S3 014. 7-f*Q*>3 1 tS*3 3frS&y» g 
fls 2 2 F*g<7>JSlftgP 1 0lC«}gLTiS«^n> 7<*P* 

>3 1 offlH&sray Anauft®±0oiBtci&&tt 

3 2*«|ffi8«»JiCT»»**lT^*. X?-T*D*> 



Ttt#2 2rtlC«UAtftlT^*. §^A7Jgff3O0gtt 
2 20£ttt0»ttgfcNc»i» *+*7#W*SftTV 
*. *0**y7«»flP#0#S0ttWc«fcSgf«g» 

Et77fal->1 2lC»T*»ttttftT*«BttS 
fci&lclStfSftTVS. B5&tfB6tC;*TJ:5 
KBttfflbEVT' * * aX-* OSft'sflMJi U 

[0027] busm oicew*i*«bu e.wwi 

QSS>MK:W2 20«l*4>*SeilC0tflc?- 
fWb Lx ESft 1 attBSti: y VifttCWttf* 2 £ME 
x-^x X»S&ftlS(cJ:»JB*« Wtt*20flttU:B 

BB«7*fn-' SM 2#Rl»c»-3fc. Cftfc* 
U» flHW)iWH*W*fai- * 1 2«>ttgtf* 

*< aswiRiu:* y s fr-3EW*®«»aa»*3> h 

[0 0 2 8] TOlS*0<f3&&l& «»HlcJ:oT 

«x mwrnco^mmmt^c. £««isjMmtt« 
?£ii*ing«u atwBHif act?, mft®s»c 

ttf?$£. 

[0 0 2 9] fi»2 2 0£IMS««biE7%S»® 

Jfcttlix *itt*Uc» SP3x WRx Saras**** en 

So 

[0 0 3 0] gNHtt5«lCEmb7'9?2X- 

»jtEttJR^t>tlfcUx ®}iLfc»J L^l^xfcdlc*^ 
»7**aX-$<BEH&tf±TlCfiS6Mft*-r*?fcl/' 
J:-?x fiaW)fc»OXhy t*t\ Xh-v 
/<-BI»77fii-*^-7i: LTttAO LTt, «fc 

Lx &zwtmm&<om#mz u ^»*kw-t^ k 

[003 1] 

«x HHftSMcESttfcffifflU E<*t«(f*5tlT-5i!S 

S(*Js»Ea7 * * =l x-zffmm?z tcz. t ic j: y % 

itaXhfi»««pItgtftofc. 
[BEOS^^IKBfl] 

[H 1 ] 1 <D^H60)«J^lc<J:SMft^i()Em 

77fil-^ ©ESBT-S S. 
[02] H10tt«fiftE«7»*^ai-*©SaSBft 

H 10 1 I - I I fgfrEBT'SSo 
[B3] H 1 OB«HEI7*f ii-* OWWft 

gp»^ mtm 1 0 1 1 1 - 1 1 1 mmmT'&z. 

[B4] H30B«HHftEB7'^^ai-4r©SHI»# 
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<&ffi*0T'i&5, 

T *7 =f- a X— £ <D¥m ET'S5„ 
[06] 05£>7'<7? : aI-*<DIE®8lTE0Z ; £3o 
[07] 05O7^fiI- SKDJgffi0T;6£. 
[08] 07<DV I I I —V I I I $Hcj{}58fiS0T^ 
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